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ADULT AND JUVENILE ANADROMOUS SALMONID 
MIGRATION TIMING 

IN CALIFORNIA STREAMS 

LINDA FUKUSHIMA and E.W. (JOE) LESH 
California Department of Fish and G a m e  

61 9 Second Street 
Eureka. California 95501 

When  oil  spil ls  occur  in the  vicinity of  coastal  s t ream mouths ,  chemical  
dispersants cannot be used if sriiolt or  adult stages of salmonids are present. T o  aid 
planners in preparing for oil spills, monthly arrival times of spawning runs of adult 
anadromous salmonids and months when s~no l t s  out~nigrate to  the ocean at tidal inlets 
of California streams were compiled (Appendix I) .  Only streams that empty directly 
into the ocean o r  Huniboldt, San Francisco, o r  San Pablo bays are presented. The  
data were conipiled from various publications and from interviews conducted with 
field biologists having personal knowledge of  individual streams. ~ i s t o r i c a l  
observations were included in cases where recent surveys have not been done o r  
were inconclusive about the presence of salmonids. These data can also be used by 
resource managers who are reviewing projects that may affect water flow in the lower 
parts of coastal streams, or  near tidal inlets, when migrating sa ln~onids ,  adults o r  
smolts, [nay be present. 

Chinook salmon, Oircor~lr~rrclrrrs ~slrtr~~yrsclrtr;  coho salmon, 0 .  kisrrtclr; and 
steelhead, 0 .  rjrykiss, are the most abundant unadro~nous srtlmonids in California. 
The coastiil cutthroat trout, 0. c1rrr.X.i cltrrki, is also anadromous and found in small  
coastal streams fro111 the Eel River in Hutnboldt County north to Alaska (Emmett et  
al.' 1991). I~ l fon i~a t ion  on  its migrations was not detailed enough for inclusion in 
Appendix 1. Pink salmon, Oircor~liyrrch~rs goi~b~rsclru; chum salmon, O~rcor~hsrrch~ts 
k i ~ i ~ ;  and sockeye salmon, Oncor-lryirclr~rs trerka, d o  not normally spawn in California 
and are not ii~cluded. 

Chinook salmon have 4 distinct runs in California. Runs are named after the 
season when they migrate from the ocean to fresh water for spawning: fall, late-fall, 
winter, and spring. The  Sacramento River is used by all runs and is the only one to 
have late-fiill and winter runs. Some other rivers also have more than I run. Most 
small coastal rivers h i ~ v e  only a fall run. 

Coho salmon have only 1 run and are most common in small coastal streams. 
They are not found in the Sacramento or  San Joaquin River systems, but are found 
in small nurnbers in other tributaries to San Francisco Bay. 

'Enimett, R.L., S.A. Hinlon, S.L. Stone, and M.E. Monaco. 1991. Distribution ant1 abuncli~nce 
of fishes and invertehrares in West Coast estuaries, volume 11: Species life history 
summaries. ELMR Report No. 8, NOAAJNOS Strategic Environment;~l Assessments 
Division, Rockville, Maryl;~~itl, USA. 
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Steelliead spawning ~iiigrations are complicated by tlie fact that adult steelhead 
may be entering rivers to spawn or, unlike salmon, returning to the ocean following 
spawning. As a result, steelhead nlay be tnigratitig year-round in larger rivers. Most 
Califorr~ia streams have only a winter steelhead run that migrates for spawning during 
fall, winter, and early spring. In addition to the winter run, the Klamath, Eel, and 
Mad rivers also have summer runs migrating for spawning during spring, sulnmer, 
and early fall (Busby et HI.? 1996). Unlike most rivers, the largest run in the Klamath 
River is the fall run. 

Detailed information about outniigrnting sntolts is inconiplete for most sn~nll 
coastal rivers and in Inany cases shows only the time when smolts entered tlie estuary, 
not the time when they actually migrated into the ocean. Residence time in arl estuary 
is a function of species, run, and streani conditions. Generally, streani residence 
times are <I year for chinook salmon, 51.5 years for coho salnion, and 1-6 years for 
steelliead. Unlike migrating adult salmonids that are ofien tlie target of anglers, sniolts 
are usually small and difficult to see and attract no special attention. Generally, 
outnligration patterns are tlie same as for the geographically nearest streani of a similar 
size for which information is shown. 

For most species of salmonids, the peak spawning niigration is in fall and winter. 
Most chinook salmon smolts outmigrate in spring and summer. Coho salmon smolts 
outmigrate from March to July and usually peak between mid-April and mid-May. 

Sonie runs of salmonids are listed as threatened or endangered. Sacraniento 
River winter-run chinook salmon are listed by both the State of California and tlie 
Federal government as endangered (California Code of Regulations, Title 14; Federal 
Register, 50  CFR 17.1 1). Coho salmon in central California are listed by California 
as endangered and by the Federal government as threatened. Coho sulnion in 
southern Oregon and northern California are listed by the Federal goverlinient as 
threatened. Coastal cutthroat trout and summer-run steelhead are species of special 
concern (Moyle et aL3 1989). For a detailed listing of the status of coho for West 
Coast states and selected rivers, see Weitkanip et al." (1995). See Busby et at.' 1996 
for a complete listing for steelliead. 

Probably tlie most important environnie~~tal factors affecting the tinling for both 
returning adult sal~non migration and smolt outmigration, especially for sniall coastal 
streams. is the conditionof tlie river nioutli and the amount of runoff fro111 rainfall. 

'Busby, P.J., T.C. Wainwright. G.J. Bryant, L. Lierheinler, R.S. W;~ples, F.W. Waknitz, and 
I.V. Lagomarsino. 1996. Status review of Wesl Coast steelhead from Washington, 
Oregon. Idi~ho, and California. U.S. Department of Commerce, NOAA Technical 
Memorandu~ii NMFS-NWFSC-27. 

'Moyle. P.B.. J.E. Williams. and E.D. Wikmmanayake. 1989. Fish species of special concern 
of California. Contract Number 7337, California Department of Fish and Game. Inland 
Fisheries Division, Sacramento. California, USA. 

' Weitkamp, L.A., T.C. Wainwright, G.J. Bryant. G.B. Milner, D.J. Teel, R.G. Kope, and 
R.S. Wi~ples. 1995. Staius review of coho salmon from Washington, Oregon, and 
California. U.S. Department Coninierce, NOAA Technical Meniornndum 
NMFS-NWFSC-24. 

Many small coastal streams are closed entirely by sand bars that build across their 
niouths during periods of low ruinfall and [ilild ocean conditions in summer. Barnhart 
and Youngs (1986) describe conditions for the Mattole River that are typical of 
conditions for many small coastal streariis and stress the importance of estuaries to 
si~lnionids. The first ~iiajor upstrenni migrations coincide with large increases in 
streant tlow, especinlly in streanls with low summer flows (Shupovalov and Taft 
1954). Heavy rainfall and subsequent runoff removes the bar and provides a pathway 
for n~igrating fish. Freshwater runoffnli~y provide olfactory clues to attract migrating 
adult salmon into the stream. Heavy r u ~ ~ o f f  also serves to 'flush' smolts trapped in 
an estuary into the ocean. 

The largest populations of salmon are found in the Klalnath and Central Valley 
river systenis. Migrating adult spawners can exceed 100.000 fish in the Klarnath 
River and 150,000 in Central Valley rivers (PFMCb 1995). The Smith and Eel rivers 
also support large nunibers of salnion, but in lnany of the streams in Appendix 1, the 
number of spawning adults is low, perhaps fewer than 100 fish. 
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Alipe~~clix I. (continued) 
Stre;~m I A  _O _N 
Eel R. S H A!,. A,. A\v 

As,, AS,! ,",,I 

S  S S  S  
CH A, A, 

Month -- 

E 1  . . E M A M !  . J 

A\" A\,. A\,. A\,. A\" A\, A,. 
As,, As,, As,, As,, As,, 

s s s s  
AF AF 

Appendix I .  Timing of adult s;ilmonid spa\vning migration and smolt oulmipr;~tion to Ihc 
ocean lijr 143 Cnlilbrni;~ slrcalns, listed from north to sou~ll. Key tosynlhols anil:~hhrcvi;~lions: 
CO<oho s;rlrnon. SH-s~eelhe;~d. CH+-hinook saln~on. A-;~dul~, A,-i~tlult 1;iII run, A,-,-atlull 
lale-C;III run. AS-;~dult win~er run, A -adul~ spring run, A_- dull sunlmer run. S-si~~olls. 
4'-i~~dicates peak run time, R.-river, G.-gu~c~l, C.-creek. 

W h  
aree SKL A S . E E J E M A M J 1  
S111ith R CO A' A' A 

S S' 
SH A,. A\,' A,.' A\\' A\\' A$,. 

Asc: As17 As,, AS,! As,. 
CH A, A, A, 

Klama~li R. CO A A' A' 
S S S ' S ' S  S 

SH A ,  A\,, A!,. A\< A\, ' A\\, A\\' A,. A\\ 

ASIS AS,! ASIt AS,! As,, As,, As, 
S S S S S  

CH A, A,' A, A, 

ASP ASP' ASP As, 
S S S  S S S S S ' S '  

Redwood C. CO A A A ' A ' A  A 
S S ' S  S  

SH 4 ,  A\\ A , s  A\,., 4,' 
As,, As,, As,, As(: 

S S S S  S' S' S S 
CH A, A, 

S S S S  S S S S  
Little R. CO A A' A' A A 

As, As, ASP ASP 
s s s s  

A' A A 
S  S' S . . . 

A\" A\\ A ,  A\, A\. 
S 

A, 
S S S S  

Wl~;~le  Gulch SH A\,. A ,  ' A,.' A, A\,. 
S S S' S' S 

Bear Harbor SH 

Jackass C S.H 

Hardy C. S H A\ ,  A,,.' A\,,' A\, A,,. 
S S S' S' S 

CH 
Mad R. CO 

AF A, 
A A' A' A A 

S  S S ' S  
A,,. A,. A\,. A,.' A,,' A,' A,. 

AS,, A,,, AS,l AS,! 
AF A, AF 

A A' A' A A 
A,. A,.' A,.' A,.' A\\ A\,. 

A A' A' A A 

A, A,' A\,.' A,,., A,\ A,. 
AF AF 
A A' A' A A 

% A,' A\,.' A,.' 4,. A\,. 
AF A, 
A A' A' A A 

S S' S' S' S 

Howard C. CO A A 

CH 
Jacoby C." CO 

S H 
Freshwater C." CO 

SH 
CH 

Elk R.' CO 
S H 
CH 

Eel R. CO 

. . 
A,. A\,. A\, A,. A\" 

S S S' S' S 
Wages C. CO A A 
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Appendix 1. (conlinuecl) 
s- 
Petaluma R.' CO 

SH 

Nov;~ro C: CO 

SH 

Miller C! CO 

SH 

Gallinns C.' CO 

SH 

Arroyo Corte CO 
Mndern ctel 
Presidioc SH 

San Pedro C. SH 

Denniston C. SH 

Frenchtnans C. SH 

Pilnrcitos C. SH 

Lobitos C. SH 

Tunitas C. CO 

SH 

Snn Gregorio C. CO 

S H 

Pompo~lio C. CH 

Pescadero C. CO 

SH 

Gazos C. CO 

SH 

Month - 
P !  E M A M J  J 
A A'  A 

S S' S 

A\,. A\\* A\,.* A\,. A\,. 
S S S ' S  

A A' A 
S S' S . . 

A,. A\. A\,. A\,. A,. 
S S S ' S  

A A' A 
S S' S 

A\,. A\.* A\.* A\\ A\,. 
s s s = s  

A A' A 
S S' S 

A,. A\,.' A\\ ' A\,. A\,. 
S S S ' S  

A A' A 
S S' S 

A,. A\,.' A\\ ' A, A\,. 
S S  S ' S  

A, A, A, A,' A,' 
S S S' S' S' S 

A, A,,. A,. A,' A,' 
S S S' S' S* S 

A\,. A\\ A\. A\,.* A\,.. 
S S S' S' S' S 

A\,. A ,  A\,. A\,.' A\,.' 
S S S' S' S' S 

A A A  
S S S' S' S' S . 

A ,  A,,. A\,. A\. A\,. 
S S S' S' S' S 

A A A  
S' S' S' S 

A\V A\V A\\ A\,.' A\,.' 
S S S' S' S' S 

A\\. A\,. A\. A,.' A\,.' 
S S S' S' S' S 

A A A  
S' S' S' S 

A, A,. A, A,.' A,' 
S S S' S' S' S 

A A A  
S" S' S' S . 

A\" A\,. A\V A,. A\,. 
S S S' S' S' S 

Appendix I. (conlinued) 
Bl A S 0 8  
Wllitehouse C. SH 

AIIO Nuevo C. SH 

Waclclell C. CO A 

S H A, 

Scott C. CO A 

SH A, 

San Vicetlte C. CO A 

S H 

Liddell C. SH 

Yellow B;III~ C. SH 

Wilder C. S H 

Sat1 Lore~lzo R. CO A 

S H A\, 

A~:III;I Gulch C. SH 

Soquel C. CO A 

SH 

Aptos C. CO 

S H 

P;~jaro R. CO A 

SH 

Salinas R. SH 

Cnrmel R. SH 

Snn Jose C. SH 

Gibson C. S H 

Month -- 

D !  ! ! M A M J J _  
A\,. A, A\. A,' A,*' 

S S S' S' S' s 
A\V A, A\\. A,' A,' 

S S' S' S' S' S 
A A A  

S' S' S' S S 

A\,. A,. A\,. A,' A\,' A,, 
S S S' S' S' S 

A A A 
S' S' S' 

A A A  
S' S' S' S 

A\\ A\,. A\\ A\,.' A\,.' 
S S S ' S '  S ' S  

A\\ A, A ,  A,,.' A\, ' 
S S S' S' S' S 

A\\ A\,. A\,. A\V' A,' 
S' S' S' S 

A A A  
S' S' S 

A ,. A,,. A,  A\\' A,' 
S S S' S' S' S . . 

A,. A ,  A,. A\. A\\ 
S S S' S' S' S 

A A A  
S' S' S' S 

A,. A,. A\,. A\,.' A\,. 
S S S' S' S' S 

A A A A  
S' S' S' S 

A A A  
S' S' S' S 
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Rocky C. S H 

Bixby C. SH 

Little Sur R. SH 

Big Sur R. SH 

Partington C. SH 

Lime C. S H 

Big C. SH 

LimeKiln C CH 

Mill C. S H 

Prewitt C. S H 

Plaskett C S H 

Willow C. SH 

Salmon C. SH 

San Carpoforo C. SH 

Arroyo de 1;1 Cruz SH 

Little Pico C. SH 

Pic0 C. S H 

San Sirneon C. SH 

Santa Rosa C. SH 

Villa C. SH 

Toro C. SH 

A\,. A, A ,  A\,.' A,.' 
S S S' S' S' S 

Appendix 1. (co~i t i~~ued)  Month 
SIL A S O N D J F M A M J J  

Morro C. SH A, A, A ,  A,' A,.' 
s S S' S' S' s 

Chorro C. SH A, A,, A, A,' A,' 
S S S' S' S' s 

Los Osos C. SH A, A, A, A,' A,' 
S S S' S' S' S 

Islay C. SH A, A, A, A\,,' A , '  
S S S' S' S' S 

Coon C. S H A, A, A, A,' A , '  
S S S' S' S' S 

Sn11 Luis s H A, A, A, A,' A\\' 
Obispo C. S S S' S' S' S 
pis1110 C. S H . 

A\V A, A, A\V A, 
S S S* S* S' S 

Arroyo Gr;~nde C. SH * * 
A\\, A\V A, A,. A,. 

S S S' S' S' S 
S;mtn Ynez R." SH A ,  A ,  A\\ A\vS A,. A\,. A\\ 
V c ~ ~ t u r ; ~  R. s H A ,  A\v A, A ,  A,. A\v A,' A, A, A,. 
S;inta Cl;lr;~ R. SH . 

A,. A\V A ,  A ,  A,. A ,  A\\ A\\ 
Arroyo Siquet SH A ,  A, A,. A,& 
M;~libu C. S H A, A, A,* A,. 
S;ln M;~teo C. SH A\V A\V A,' A, 
S;mt;~ mar par it;^ C: SH A ,  A\,  A,. A\,.. 

' These streams flow into Humboldt Bay, which opens to the ocean through perm;aently 
m;~intai~~ed jetties. Smolts use the bay as an estuary before entering the ocean. 

Young-of-the-year coho salmon and steelhead, 25-35 mm total length, have been observed 
in the nearshore environment. Downstream migrant trapping data in Caspar and Doyle 
creeks inclicate these fish form small schools and move from I strean1 to ;mother to rear. 
Stream 1iabit;it typing indicates that the fish move from the stream with poor rearing 
Iiabit;~~ to the one with a better rearing environment. 

These streams flow into Sun Francisco Bay (including San Pablo Bay). Information on 
srnolt migration timing is based on the time they leave the stream or river, rather than the 
time they leave the bay for the ocean. 

" The Pacilic slope of the Santa Ynez Mountains from Gaviota to Rinco~i has numerous 
small streams, many of which have runs of steelhead. 

Steelhe;~cl have been observed in both S a ~ i  Mateo Creek and Santa Margarila Creek (Greg 
Bryant, Notional Marine Fisheries Sewice, personal communication). 


